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(54) MANUFACTURING METHOD OF SEMICONDUCTOR DEVICE 

(57)Abstract: . . 

PROBLEM TO BE SOLVED: To provide a method for manufacturing a semiconductor device wherein the number or 

processes does not increase when two kinds of MOS transistors with different thickness of gate insulating films are 

integrated on the same chip. m MrfceT 

SOLUTION: Manufacturing of a semiconductor device where a first MOSTr circuit (first circuit) and a second MOb I r 
circuit (second circuit) are mounted comprises a process (a) that a sacrifice oxide film is formed on the semiconductor 
substrate and a first circuit formation region is implanted with ion through the film, a process (b) that the sacrifice oxide 
film on the substrate is removed, a process (c) that a first gate insulating film is formed on the substrate and a second 
circuit formation region is implanted with ion through the film, a process (d) that the first gate insulating film in the second 
circuit formation region is removed, and a process (e) that a second gate insulating film and a gate electrode material film 
are formed on the substrate before patterning. Here, the first circuit comprising the gate insulating film and gate electrode 
in a lamination structure, and the second circuit comprising the second gate insulating film and gate electrode of the film 
thickness different from the gate insulating film, are formed. 
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[00 5 3]^V^T, 1 1 SrS#$^" 

fc«0Bt!", flrx-y hx-yf-^^ciOfSWESiESJEJ^ 

t&7)NMo s b 7>-^'x^««c7)ig i coy- h*mm 1 
o^i^4-r-?.„ i^i7bX7fy/ii> 7 7i(H 

F) : 7-y-fbT^-^A (NH,F) ^>'l : 30COWI 
itcoMizmzm^X , 3 6 0#SSJK«9. X7fy/ 
1 5 nmgSt^rO. KCJBlSSitTV^SHcO 
y-h^SilKl 0C0^1?1 3 nmCMU, 2nm(0^ 

1 0«i§fe£a&££it&. J^CWtLT 
1 0 ftlSSAaifiBefrdc^fc: <k * U ^ h MM 8K* 

[0054] #\^x\ meizTfk-fx o tc, ®weh]S&® 

(K^iO PMOSb7 y i Jx9B^M.^zco^mu^ 
-tz,is s Jxh^?—yi2.*BWLL. v^y&tizcotmb 

(C. y>->f^->-SriP3SmES:8 0 OkeV, 5 0 0Ke 
V. 3OOkeVfcJlIiXW0#i.TlxlO 13 /cm2 
<50 H— XC-f * y&A Sr^a. ? I S MS ^ ^/H0»<iO 
TtWC 'JW^y^lOOkeVtlxlO'Vcm 

[00 5 5] -5- LT, 2Sr^#$^" 

WEBffficOPMO S h ^y^'x^ffllScom 1 (07- h'& 
SilO^iitl.. ^c7)f^. JJB2:iqM(c. UiSXb 
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m.m£&cr>& i <r>y- vwm. 1 o tm^ixh . 
[0056]^fc. igM<o/;f)t> «EK.t/«W 
ElEiS^t-^ LX . «7x;i^j£&.t/^- a- *;MMHPc9fc 

[0 0 5 7] <r<Of£. ^fil^ffoT. mUZTKtXd 
tc, «Wfflg»»J«IIWMcPaKrxiH4, Nl^i/l- 
1 5Zmfcf&, «ffiBft*fc J: **HH*i»*, TVt- 
TifcK^ii)^^— -r-f J©gai;W::J;4:&S^ 
Httlifc** #7 >y IBHcJ: & a«SHtaH»*2W^)S«*t 

8nmS*^>*2<r>y-HeiW«16*»lW&. £«o 

jsajKiBWfc-cu;, mtsioBjnAfiiHtznicjnftSit'C 

v*iflS 1 *>y- 1 0 obw*** u mtn 1 7 

nmSJS^Hlfcoy-b^»K2 0*^«$ilS. -tl 
(4. ^JEy-fe;WBiftllU»t:^i:$<i4 1 0VgI<?)i 

[0 0 58] <fcV>T\ ®8tC^<k-p^. y-MtffiW 

[0059]i^T, Ig^Iit^ot. 09^^ 
^^E'J -fe;WgjR««TJ«f 'J i' D 3 yM Hi 

W&K'J S^'J avilfc^--V*'UTifilM*-b 7 a 

tfTCtt, sKU^'Ja^Kl 7ZJ*?--y?'LX. Zix 

?t\MWny—h 17b. 17c 

U 0 : t>{ZV-Z./Y\'4V 4 m.\ 8, 19t^n* 

[0060] JglHtt*KS:*« t . &JKiEI££ 

£SSfi£-r4. 

[0061] CeOlBStOTCiittf » ^ U -fey W&fcffilS 

7yy^ ?mmz4 * y&ARity- ^ *fc!iJl£X -y f- 
SEARtf b *as*$t £ x -y ^ y vmix-t 4 lM<m 3 

#fc*»>NRfc*P*. 4 i fc 4 . 
[0062] 

®mum*jmi>. mmmim&mLx. miom 

o s yvvV^?W&<nmi^mz^^}\^^it^*r 
%-M$m<Wz#><r>4 *y&\£'rtdJMt , ( b ) trie 

ny-htmrnzMLx. Miess^^Mosh^;/.*. 

9 ®&<V&l&m$L<,z*7^Jlj&f&%.V : J- J r *)\Mn<Mzih 
co^yfymx^noxnt. (d) MIB^2WMOSh 
?yim?®m>MfSMmzt$V2>m 1 coy- h*&S*M 



4 TM t , ( e ) Wffi¥iWfcaHKJbfc»S 2 <oy 
- b «HkRai^y- h Sffi^Wt" &m 1 COM O S h =y y 

mmmzM&ztitim ^y- Me*sR*isw>T»*"r4 

STTAT-ffc&l/'To-teXSX hc0ffi^$:H4 d fcj&^S 
4. 

[ o o 6 3 ] iti , ( f ) KnsFiWfelfcx* 'J -fe/uri^ 

ohuIE^ l &t/SS2<OMO s h 5 yiSxtislB&com&M 
XStSrtrdC:i:tcJ: b 

mizm\ y- hi&mmcosmmmicrigitz&'bm 

[0064]$ fete. 11(c) (ctJJti 4 *y : &X 

(d) t=tj*t4»i<oy-Mft««*i»*-r«xaJ4, 

Ig ( c ) ^J3(t4-f ^yaAT'fflV^Uy'XhA^- 
^5r-7X^ i: trfflV->T»7x >y hx-yf-^CJ: >0'tro 

igr&izu. mm%iLnzm\rt-&zbtf%\^iib. sat 

Xg<7)fSl&-(t.S: $ ^{Cl2£> i t * 5 T'§ 4 . 
[0HOfS#^i8BJ] 
[01 ] *«W^f^«<0KJft^ 

cD®&JLnmffimx'hz>. 

[H2 ] *^<7)^^gcoSit*ffi5:*M-r4^40 
co«g{BgXgBi®ll-C'*>4„ 

[03] ^|ga>1cO^*^BcoKit^-jS5r^*fe-t47 , - > :iO 

cow®j:mwmmx'b&, 

[04] *^B>lO^*^ScOS^3t*jSSr^]l6-r4/ciO 
cO«l8«XSBfH0T'J>4 <> 

[05] *%ty(n^mkW<nmmitt*mm-?z>tztb 
cDwmjMMMmx'hz. 

[06] **W)^fl«aoK3ft*ffiSrSlflrt-4fc* 

CO«IB&XS»T®0-C'S)4. 

[07 ] a|E«Bj<o*Wfl^BO!!!Ji*Jfe&#EMrr*fe«> 
omxSBriilEIT**. 

[08] *»Bj^»f|cfat^K3fi^rft ****** fc* 
coSH»&XSBrffi0-C'Sb4. 



[09 ] ^wn^mwmm^mm^m^mm-htz^ 
cDiimjimsmmx'hh . 

0T'£> s . 

fain m^co^ft&mcDW&j&comv&Tmmm 
mx-$>&. 

[012] ^*c7)^^s^it^o«nj&xsaffffi 

[013] fi!^^f#M<OSBe*jS<OWI»xaiIriS 
0T'$>S. 

[0i4] mkn^mmnm^mcom^JLUwm 
mxhh. 

[015] «^<0^^SOS!Bi^O«PSISIIrB 

[0i6] mk<o^i^m<7)m^tjm(oimxmmm 
mx-hh. 

[017] «^^^«^WKJt^1£<0«WfISWf1B 

mx'h&. 

[018] ^co4^^B^3t^O«tB&XgBfrffl 
0T*£>&. 

[01] 
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[019] ftmv^ft&mcommxmcomwxmftM 

0T*6. 

1 'J 3 

2 mmitm 

3. 15 NS<7x;P 

4, 14 PI^x/l^ 

5 *^#fSffil 

6 h>-*/HfiHW 

7 * u ^ y n ym ( b *tok ) 

7 a r^ffly-h 

8 ONOi 

9, 11, 12 US^X WW— > 

io micoy-h&mm 

16 3S2<oy-M6i8K 

17 ^Jy'JayK Y- htt«*ffi]R ) 

1 7 a WW**- h 

nb, i7c y- hnm 

18,19 V — K w 

2 0 y*-hJfeHi« 

[02] 



8 
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[016] 



3) )0 2- 



184876 (P200 2- 
[018] 



1 8@JL8 




7>W 




(51) Int. CI. 7 

H 0 1 L 27/088 
27/115 



«B9 



F I 



F?— 4M104 AA01 BB01 CC05 DD94 EE03 
GG10 GG16 HH20 

5F001 AA01 AB08 AD03 AD62 AG02 
AGIO AG12 AG29 AG40 

5F048 AA07 AA09 AB01 AB03 AC03 
BA01 BB05 BB16 BE02 BE03 
BG12 DA10 DA18 

5F083 EP02 EP23 EP42 EP55 PR36 

5F101 BA01 BB05 BD24 BD37 BH03 
BH09 BH14 BH15 BH21 



